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(54) INTERFERENCE AVOIDING METHOD 

(57)Abstract: 

PURPOSE: To attain installation and operation of a 
mobile communication system with less available channel 
resources having high possibility of causing interference 
with the surrounding service area. 

CONSTITUTION: A base station C is busy with a mobile 



station D and receives an incoming signal H from the 
mobile station D but receives the effect of an incoming 
signal F sent from a mobile station B of a peripheral 
system for the communication with the base station A 
and interference I takes place. In this state, an outgoing 
signal becomes a signal K by increasing the transmission 
output by the base station C up to a maximum value 




(figure J). Thus, the interference L takes place in the 
reception of the outgoing signal from the mobile station 
B. Since a channel is switched between the mobile 
station A and the mobile station B due to the 
interference L, the radio wave F being a cause to the 
interference I goes not give effect onto the radio wave H 
and then the interference I is avoided. 

* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]Other mobile communication systems and service areas which have a function which 
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changes a communications channel according to interference detection of channel 

[ characterized by comprising the following ] used adjoin, An interference avoiding method by 

which a base station where variable control of one of the transmission power is carried out at 

least, and a mobile station are applied to a mobile communication system which performs radio 

mutually. 

The 1st step from which said base station or a mobile station detects interference with channel 

used of the system concerned, and channel used of a system besides the above. 

The 2nd step that makes a system besides the above detect interference and to which a change 

of the communications channel is urged when interference is detected in said 1st step, and said 

base station or a mobile station carries out prescribed period increase of the transmission 

power. 

[Claim 2]An interference avoiding method according to claim 1, wherein variable control of the 
transmission power of both said base station and a mobile station is carried out and both said 
base station and a mobile station carry out prescribed period increase of the transmission power 
in said 2nd step. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention is used for the mobile communication system with a high 
possibility of moreover causing a surrounding service area and interference which has few usable 
channel resources, and relates to the suitable interference avoiding method. 
[0002] 

[Description of the Prior Art]Conventionally, in the mobile communication system, when it 
adjoins and also the service area of a system and interference arise, this is detected and the 
method of avoiding interference is used by changing the channel (frequency) which a self^system 
uses. 

[0003] Draw ing 8 and drawing 9 are flow charts which show the conventional example of such an 
interference avoiding method. It gets down by base station initiative, and draw ing 8 performs 
interference detection of a signal (namely, signal of the mobile station arrival from a base 
station), and shows the conventional example of the method of avoiding interference by channel 
switching. In a figure, the mobile station is supervising the quality of the received electric wave, 
while getting down and receiving a signal. 

The result (quality report) is periodically notified to a base station (step Sa1). 
It is judged whether as compared with the reference value which has set this up beforehand, 
interference has generated the base station which received this quality report signal (step Sa2). 
[0004]And when it is judged that interference has generated the base station, oneself chooses 
the candidate of a switch destination channel from intact things among usable channels now 
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(step Sa3). In order to check whether the selected channel can be used for a base station at 
this time, it is possible to transmit the measurement request of the receiving level about the 
channel concerned to a mobile station (step Sa4), and a mobile station returns the measurement 
result of a receiving level according to this demand (step Sa5). If the selected channel is judged 
to be usable by this, a switch destination channel will be determined. 

[0005]In this way, if a switch destination channel is determined, a base station will direct channel 
switching to a mobile station, and, also itself, it will perform channel switching (Steps Sa6~Sa8). 
Henceforth, a mobile station and a base station communicate by the new channel after a change. 

[0006]On the other hand, it gets down by mobile station initiative, and drawing 9 performs 
interference detection of a signal, and shows the conventional example of the method of avoiding 
interference by channel switching. In a figure, a mobile station gets down from a base station, the 
quality of the electric wave of a signal is supervised, and it is judged by performing the evaluation 
oneself whether interference has occurred or not (step Sb1). 

[0007]And when it is judged that interference has generated the mobile station, a channel- 
switching-requests signal is transmitted to a base station (step Sb2). If a base station receives 
this channel-switching-requests signal, the candidate of a switch destination channel will be 
chosen (step Sb3), and the same processing as Steps Sa4-Sa8 shown in drawin g 8 will be 
performed henceforth (Steps Sb4-Sb8). 

[0008]About the quality of an uphill signal (namely, signal of the arrival at the base station from a 
mobile station), the base station is monitoring continuously during communication and a base 
station detects interference by transition of the quality. The contents of processing after the 
interference detection in this case are the same as that of the example shown in drawing 8 and 
drawing 9. 
[0009] 

[Problem(s) to be Solved by the Invention]By the way, in the conventional interference avoiding 
method mentioned above, In order to change the channel used whenever interference occurs 
and to continue employment of a system, when there are few channel numbers currently 
assigned from the beginning, A channel number usable whenever it performs interference 
avoiding decreases, when the worst, the channel which can be used may be lost and a telephone 
call in the service area of the system concerned may become impossible. 

[0010]The frequency currently used on the outskirts and different frequency are not assigned 
fixed beforehand, A base station or a mobile station receives periodically the electric wave of the 
frequency currently used on the outskirts during employment of a system, Since following 
problem (1) - (3) arises in judging whether it is usable in the frequency currently itself used 
based on the received result, compared with the case where frequency is assigned fixed 
beforehand, a possibility that interference will occur more becomes high. 

[001 1](1) For example, as shown in drawing 10 , about the control channel f1 to which a signal is 
always sent out with a constant level, high measurement of reliability is possible, but. Since the 
graphic displays a and b are not included in a measurement section but it becomes impossible 
detecting them, for example about the message channel f2 from which a signal level differs 
greatly by time since it is used intermittently, it is difficult to perform high detection of reliability. 
Such a thing is avoidable to some extent, if the receiver whose measuring period is very short is 
prepared, but about no frequency used in a base station, forming such a receiver for exclusive 
use causes a large high cost, and it is practical. 

[0012](2) When receiving the transmit radio wave of the base station in a fixed position, the 
stable detection is possible, but. A received result becomes very unstable in order that the 
receiving level in a base station may go up rapidly, when the source of dispatch which moves 
continuously like a mobile station and performs transmission output control transmits at the 
latest of a base station. For example, to be shown in drawing 1 1 , the mobile station B which 
communicates with the base station A mutually is controlled to suppress a transmission output, 
when located near the base station A (point C). For this reason, in the receiving station H which 
exists around the service area which the base station A provides, the receiving level of the 
transmit frequency of the mobile station B becomes very low (graphic display E). However, if the 
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mobile station B separates from the base station A in the distance and moves to near the 
receiving station H (point C), the mobile station B will increase the transmission output so that 
the receiving level of the base station A may maintain a predetermined level. For this reason, the 
receiving level of the transmit frequency of the mobile station B in the receiving station H 
becomes very high (graphic display G). 

[0013]The transmission output of a mobile station is controlled gradually actually to be shown in 
drawing 12 . Namely, although the curve based on a theoretical value for LA to set the receiving 
level in a base station constant is shown, Since the electric field level is changed continuously, 
without being stabilized in constant value, even if a mobile station controls an output by actual 
space faithfully to a theoretical value, in it, it is not necessarily received by the level as 
theoretical in a base station. Analog control like curvilinear LA is difficult as compared with the 
case where gradual control is performed, and if it performs such control, it serves as a high cost. 
Then, actually, a mobile station controls a transmission output gradually like the graphic display 
LB so that the receiving level in a base station is settled in a prescribed range. 
[0014](3) When there is change to the channel used on the outskirts, the received result till then 
completely becomes useless, A new received result is obtained, and large restrictions of a 
channel resource will be received until the usable channel which probably exists in the channel 
judged that use is impossible till then is detected. 

[0015]This invention was made under such a background, and there are few usable channel 
resources and it aims to let a possibility of moreover causing a surrounding service area and 
interference provide the interference avoiding method which enables installation and employment 
of a high mobile communication system. 
[0016] 

[Means for Solving the Problem]This invention in order to solve a technical problem mentioned 
above the invention according to claim 1, Other mobile communication systems and service 
areas which have a function which changes a communications channel according to interference 
detection of channel used adjoin, An interference avoiding method by which a base station where 
variable control of one of the transmission power is carried out at least, and a mobile station are 
applied to a mobile communication system which performs radio mutually is characterized by 
comprising: 

The 1st step from which said base station or a mobile station detects interference with channel 

used of the system concerned, and channel used of a system besides the above. 

The 2nd step that makes a system besides the above detect interference and to which a change 

of the communications channel is urged when interference is detected in said 1st step, and said 

base station or a mobile station carries out prescribed period increase of the transmission 

power. 

[0017]In the invention according to claim 1, variable control of the transmission power of both 
said base station and a mobile station is carried out, and the invention according to claim 2 is 
characterized by both said base station and a mobile station carrying out prescribed period 
increase of the transmission power in said 2nd step. 
[0018] 

[Function]In [ according to the invention according to claim 1 in the 1st step, a base station or a 
mobile station detects interference with the channel used of the system concerned, and the 
channel used of other systems, and ] the 2nd step, When a base station or a mobile station 
carries out prescribed period increase of the transmission power, other systems are made to 
detect interference and the change of the communications channel is urged to them. Thereby, 
interference with other systems can be avoided, without changing the channel of the system 
concerned. 

[0019]According to the invention according to claim 2, generating of interference can be made to 
detect more certainly to other systems in addition to the operation by claim 1 statement. 
[0020] 
[Example] 

(1) Explain the principle of this invention at the beginning of the principle of this invention. In this 
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invention, it used assuming application to a mobile communication system with few usable 
channel resources. 

This takes the method of not performing channel switching within a self^system. 
Namely, when the base station which applied this invention detects interference of a 
communications channel, The channel switching by the side of an interference source (peripheral 
base station etc.) is started by making the transmission output of the channel which oneself is 
using increase, quality maintenance of the channel which oneself is using by this is planned, and 
continuous use of the communications channel concerned is made possible. 
[0021 ]In this case, the base station which applied this invention can control a transmission 
output to variable, and needs to have the function to suspend temporarily the transmission 
output control which is carried out an opportunity [ interference detection ] and is usually 
sometimes carried out (namely, the maximum immobilization). It becomes conditions that 
peripheral base stations used as an interference source have a function which changes the 
channel used according to interference detection. 

[0022] Drawing 1 and drawing 2 are the key maps for explaining the principle of this invention. 
Drawin g 1 shows how to avoid by getting down from interference generated in the upstream to 
the interference source side by making the transmission power of a base station increase, and 
generating interference of a circuit. In a figure, although the base station C which applied this 
invention was communicating with the mobile station D and the going-up signal H from the 
mobile station D is received, the interference I has occurred in response to the influence of the 
going-up signal F transmitted in order that the mobile station B of a circumference system may 
communicate with the base station A. In this state, (the graphic display J) and its going-down 
signal are set to K because the base station C makes a transmission output increase to the 
maximum. As a result, the interference L occurs in going-down signal reception with the mobile 
station B. By detection of this interference L, since channel switching is performed between the 
base station A - the mobile station B, the electric wave F used as the generation cause of the 
interference I will not affect it to the electric wave H, and the interference I of it is lost. 
[0023] Drawing 2 shows how to avoid by going up the signal which it got down and was generated 
in the circuit to the interference source side by making the transmission output of a mobile 
station increase, and generating interference. In a figure, although the base station C which 
applied this invention was communicating with the mobile station D, the mobile station D got 
down from the base station C and the signal G is received, the interference I has occurred in 
response to the influence of the going-down signal E transmitted in order that the base station 
A of a circumference system may communicate with the mobile station B. In this state, the 
going-up signal which (the graphic display J) and the mobile station D transmit because the 
mobile station D makes a transmission output increase to the maximum is set to K. As a result, 
the interference L occurs in uphill signal reception in the base station A. By detection of this 
interference L, since channel switching is performed between the base station A - the mobile 
station B, the electric wave E used as the generation cause of the interference I will not affect it 
to the electric wave G, and the interference I of it is lost. 

[0024](2) Explain the example of the base station which applied this invention of operation with 
reference to the flow chart shown in the example of operation, next drawing 3 of the base 
station which applied this invention. In the figure, a base station will start the time check by the 
timer T, if interference of an upstream is detected during communication with a mobile station 
(step ST1) (step ST2). And when only a base station side changes a transmission output, the 
transmission output control based on the receiving level till then is suspended, and a 
transmission output is set as the maximum (step ST3, ST4). 

[0025]On the other hand, in changing the transmission output of both a base station and a 
mobile station, the transmission output control based on the receiving level of a mobile station is 
stopped, and it directs change of a transmission output to a mobile station (step ST5, ST6). And 
the transmission output of both a base station and a mobile station is set as the maximum (step 
ST4). 

[0026]And if the total chronaxie of the timer T reaches predetermined time (step ST7), the 
transmission power control based on a receiving level will be resumed, and transmission power 
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will be returned to an appropriate value (step ST8, ST9). Here, when the transmission output of 
both a base station and a mobile station is changed, it points to resumption of transmission 
power control also to a mobile station, and the transmission output of both a base station and a 
mobile station is returned to an appropriate value (step ST10, ST11, ST9). Henceforth, 
communication is made to continue, performing interference detection. 

[0027]On the other hand, if it gets down and interference of a circuit is detected (step ST12), 
the time check by the timer T will be started (step ST13). And when only the mobile station side 
changes a transmission output, after stopping transmission output control of a mobile station 
(step ST14), it points to change of a transmission output to a mobile station (step ST15), and 
only a mobile station sets a transmission output as the maximum. On the other hand, in changing 
the transmission output of both a base station and a mobile station, the transmission output 
control based on the receiving level till then is suspended (step ST14), and it directs change of a 
transmission output to a mobile station (step ST15). And the transmission output of both a base 
station and a mobile station is set as the maximum (step ST17). 

[0028]And if the total chronaxie of the timer T reaches predetermined time (step ST18), it will 
point to resumption of transmission power control to a mobile station, and the transmission 
power of a mobile station will be returned to an appropriate value (step ST20). Here, when the 
transmission output of both a base station and a mobile station is changed, a base station's own 
transmission power control is also resumed, and the transmission output of both a base station 
and a mobile station is returned to an appropriate value (Steps ST19-ST22). Henceforth, 
communication is made to continue, performing interference detection. 
[0029]Thus, although it is selectable in two kinds, the method to which get down with an 
upstream, detect interference about each of a circuit, an interference generation line wears at 
the time of interference detection, and only a side office makes a transmission output increase, 
and the method to which the transmission output of both a base station and a mobile station is 
made to increase, It can be determined according to the system which should be applied any are 
chosen. 

[0030](3) The base station which applies example this invention of the notifying method to a 
mobile station needs to notify the information on ****** as pretreatment to the mobile station 
which carries out a ** area. Since it differs by the case where a mobile station performs the 
case where interference detection is performed by base station initiative, and interference 
detection, and it notifies to a base station, in each case, this notification information is divided 
below, and is explained. However, below, the case where it applies to a digital mobile 
communication system is explained as an example. 

[0031](3-1) When performing interference detection by base station initiative, as notification 
information, there is specification of the maximum transmission output in case a mobile station 
increases a transmission output at the time of interference detection in this case. Notice 
information (BCCH) is adopted as a signal type used for communication. That is, there is 
"maximum-transmission-power" information which defines the maximum transmission power 
which permits use in the service area concerned during "mobile station transmission power 
specification" in "notice information", and 3.0W which is standards here is set up. Since the 
maximum transmission level which a mobile station can actually transmit is defined in the control 
information at the time of dispatch / arrival start, it should just specify the maximum level which 
includes it thoroughly. 

[0032](3-2) When a mobile station performs interference detection and it notifies to a base 
station, specify the maximum transmission output of a mobile station like the above in this case, 
and also notify the following information. That is, "the information which reports that it is a 
service area where this invention is applied" is defined in an "extended information element" 
usable for the operator options in "notice information (BCCH)." This information is that the 
operator which employs the mobile communication systems concerned, such as an 8-bit specific 
bit string, for example gives a definition arbitrarily, Operation by this invention is attained 
between the base station which applied this invention which this operator employs, and the 
mobile station which can read the information which this operator defined. 
[0033]Since it does not define as the standards of digital mobile communication, in order to 
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perform this signal sending out, the option signal which can be used original with an operator 
needs to be used for the special signal which a mobile station transmits to a base station at the 
time of interference detection. Therefore, since it becomes a precondition that the mobile 
station itself [ used as the applied object of this invention ] has an original operating procedure 
at the time of the operator **** area, when applying this invention, defining the notice of 
operator original information is not restrained. 

[0034](4) the embodiment of this invention, next the operative condition of the interference 
detecting method by this invention — attach like and explain. First, the functional assignment 
between the base station and mobile station about interference detection shall be based on 
either mode of the following a and b. 

a) Perform interference detection of an upstream in a base station, and get down and a mobile 
station performs interference detection of a circuit. 

b) Get down, - [ uphill ] Get down from the quality report of a circuit by receiving from a mobile 
station periodically, and a circuit performs interference detection in a base station. 
[0035]About the transmission power control at the time of interference detection, it shall be 
based on either mode of the following a and b. 

a) An interference generation line wears and only a side office makes transmission power 
increase. 

b) A base station and a mobile station make transmission power increase at the time of 
interference detection. 

[0036]It can be suitably determined according to the system which applies this invention any are 
chosen among the modes of the above-mentioned functional assignment and transmission power 
control. 

[0037]Next, with reference to the flow chart shown in drawin g 4 - drawing 7 , four modes of the 
control action between a base station when this invention is applied - a mobile station are 
explained. Drawing 4 gets down, detects interference of a circuit in a base station, and shows 
operation in case only a mobile station carries out transmission output control. In this case, the 
mobile station is supervising the quality of the received electric wave, while getting down and 
receiving a signal. 

The result (quality report) is periodically notified to a base station (step Sc1). 
It is judged whether as compared with the reference value which has set this up beforehand, 
interference has generated the base station which received this quality report signal (step Sc2). 
[0038]And when it is judged that interference has generated the base station, the time check by 
the timer T is started (step Sc3), and it directs to usually stop the transmission output control 
at the time (step Sc4), and to change [ which is depended on a mobile station ] a transmission 
output into the maximum at a mobile station (step Sc5). Thereby, a mobile station sets a 
transmission output as the maximum (step Sc6). As a result, it is an interference source and also 
the channel switching of a system is started. 

[0039]And if the total chronaxie of the timer T reaches predetermined time (step Sc7), it directs 
to make the transmission output control at the time usually resume (step Sc8), and to set 
[ which is depended on a mobile station ] a transmission output as the usual appropriate value 
(step Sc9). In this way, interference can be avoided, without changing the channel of a self^ 
system. 

[0040]Next, drawing 5 gets down, detects interference of a circuit with a mobile station, and 
shows operation in case only a mobile station carries out transmission output control. In this 
case, a mobile station gets down from a base station, the quality of the electric wave of a signal 
is supervised, and it is judged by performing that evaluation oneself whether interference has 
occurred or not (step Sd1). 

[0041] And when it is judged that interference has generated the mobile station, an interference 
detection report is performed to a base station (step Sd2). After a base station receives this 
interference detection report, the same processing as Steps Sc3-Sc9 shown in drawing 4 is 
performed (Steps Sd3-Sd9). In this way, interference can be avoided like the case of drawing 4 , 
without changing the channel of a self-system. 

[0042]Next, drawin g 6 detects interference of an upstream in a base station, and shows 
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operation in case only a base station carries out transmission output control. In this case, a base 
station supervises the quality of the electric wave of the going-up signal from a mobile station, 
and it is judged whether interference has occurred or not (step Se1). And when it is judged that 
interference has generated the base station, the time check by the timer T is started (step Se2), 
and the transmission output of the channel concerned is set as the maximum (step Se3). As a 
result, it is an interference source and also the channel switching of a system is started. 
[0043]And if the total chronaxie of the timer T reaches predetermined time (step Se4), 
transmission output control of the channel concerned will be resumed (step Se5). In this way, 
interference can be avoided like the case of drawing 4 and drawing 5 , without changing the 
channel of a self^system. 

[0044]Next, drawing 7 gets down, detects interference of a circuit with a mobile station, and 
shows the operation in the case of performing transmission output control of both a mobile 
station and a base station. In this case, in addition to the same operation as the case of drawing 
5, a base station also controls own transmission power (step Sf6 ( Sf1 1). Thereby, generating of 
interference can be made to detect more certainly to the interference source side. 
[0045] 

[Effect of the Invention]As explained above, in this invention, interference with a system besides 
interference source slack can be avoided, without changing the channel of a self-system. 
Therefore, there are few usable channel resources and the installation and employment of a high 
mobile communication system of a possibility of moreover causing a surrounding service area 
and interference are attained. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1]It is a key map for explaining the principle of this invention. 
[Drawing 2 ]It is a key map for explaining the principle of this invention. 

[Drawing 3]It is a flow chart which shows the example of the base station which applied this 
invention of operation. 

[Drawing 4]It is a flow chart which shows one mode of operation of this invention. 

[Drawing 5 ]It is a flow chart which shows one mode of operation of this invention. 

[ Drawin g 6 ]It is a flow chart which shows one mode of operation of this invention. 

[Draw ing 7] It is a flow chart which shows one mode of operation of this invention. 

[Drawing 8] It is a flow chart which shows the conventional example of the channel switch control 

by the interference detection led by a base station. 

[Drawing 9]It is a flow chart which shows the conventional example of the channel switch control 
by the interference detection led by a mobile station. 

[Drawing 1 0]It is a graph which shows the example of the measurement result at the time of 
carrying out periodical frequency measurement. 
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[Dr awing 1 1] It is a key map for explaining changing the receiving level of the frequency which 
transmits by the position of a mobile station. 

[Dr awing 12] It is a graph for explaining the transmission output control according to distance. 
[Description of Notations] 
A and C Base station 
B and D Mobile station 
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